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Objective and Results 

To refine the measurement of melt extent on the 
Greenland Ice Sheet using MODIS surface 
temperature, albedo and QuikSCAT melt products 

Results generally show excellent agreement 
between MODIS and QuikSCAT melt products with 
interesting differences related to sub-surface melt 



1 Comiso & Parkinson (2004) % 

2 Wang & Key (2005) 

3 Comiso (2006) 


Background 




Studies of the clear-sky surface lp 
temperature of the Greenland Ice 
Sheet (1981 - 2005) show warming : 
0.85±0.2 K per decade 1 2 3 ; and 
|pr the Arctic >60°N, 4 









Various methods have been used to study melt on the 
Greenland Ice Sheet, including: 

•Mote & Anderson (1995) & Mote (2007) - MW emission model 
•Abdalati & Steffen (2001) passive-MW XPGR 
•Nghiem et al. (2001) - diurnal change in backscatter 
•Tedesco (2007) - diurnal-amplitude variation in MW emissivity 
•Comiso (2003) & Hall et al. (2006) - surface temperature from satellite 

however, they often don't agree on the total amount of melt measured. 

For example, the trend in total area of melt found by Mote (2007) for 
1974-2007: +17,600 km 2 per yr (Mote, 2007) differs from the trend found by 
Tedesco (2007) for 1992-2005: +40,000 km 2 per yr* by ~22,400 km 2 per yr. 

Sometimes melt extent is determined if a pixel experiences any melt even on a 
single day. 

We have developed a consistent method of delineating melt on Greenland 


*These studies using different time periods, techniques and different passive-MW instruments to measure melt. 


Algorithms used in this work were 
already developed & validated 

•Moderate-Resolution Imaging Spectroradiometer (MODIS) 

•Daily 1-km snow albedo product (MOD10A1) (Klein & Stroeve, 2002; 
Halletal., 2002) 

•1-km Land Surface Temperature (LST) product (Wan et al v 2002) 

•SeaWinds scatterometer (13.4 GHz) on Quik Scatterometer 
(QuikSCAT) 

•25-km special melt product (Nghiem et at., 2001) 

•MODIS and QuikSCAT instruments are sensitive to different 
physical properties 
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QuikSCAT often 
detects melt 
before the 
MODIS LST 
does 
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Reasons for Disagreement between MODIS 1ST 

and QuikSCAT Melt Results 

•QuikSCAT scatterometer can detect sub-surface melt 

•QuikSCAT algorithm is a diurnal algorithm wherein melt 
occurring anytime during the day is detected; the MODIS 
algorithm is based on a snapshot in time each day on the ice 
sheet 

•The QuikSCAT scatterometer is more sensitive to melt than is 
an IR instrument; there were no cases of melt on MODIS and 
"no melt" on QuikSCAT 
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The sudden increase in albedo 
at arrow corresponds with the 
LST product showing "no melt" 
thus the blue area probably 
represents subsurface melt 
detected by QuikSCAT since 
the MODIS products detect 
only surface properties 
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A large melt event occurred in 
southern Greenland on 13 
August 2007; note the increase 
in albedo between the red and 
blue (at arrow) 
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Correspondence of Different Melt Algorithms for the 2007 Melt 

** c> 


Also, QuikSCAT 
detects melt 
under all sky 
conditions; 
surface tends to 
be warmer 
under clouds, 
hence more melt 
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* days 121-225 


Total extent of 
seasonal snow 
melt from the 
MODIS LST 
(766,184 km 2 
±8%), and QS 
(862,769 km 2 
±3%) melt 
products, a 
difference of 
~ 11 % 





